Molecular evolution of the vertebrate troponin I gene family.
In the higher vertebrates troponin I (TnI) is encoded by three related genes, each of which is expressed specifically in one of the three major sarcomeric muscle cell classes, i.e. cardiomyocytes or fast or slow skeletal muscle fibers. The TnIcardiac isoform contains an "extra" block of proline-rich protein sequence near the N-terminus encoded by an exon that has no counterpart in the TnIfast and TnIslow genes. All three TnI isoforms appear to be orthologously related between birds and mammals, indicating that the TnI gene family was already established in its modern form in the early reptile common ancestor to birds and mammals. Analysis of ascidian TnI suggests that early vertebrate ancestors contained a single TnI gene and that the gene duplications that established the family occurred after the ascidian/vertebrate divergence. Evidence from organisms representing evolutionary intermediates between ascidians and reptiles is incomplete and does not yet delineate the exact order and timing of the TnI gene duplication events. However it does appear that early tetrapods already contained specialized TnI genes encoding long and short isoforms and that multiple differentially expressed TnI genes were present in the vertebrate lineage before the teleost/tetrapod divergence. Ascidians and the protostome invertebrate Drosophila produce long and short TnI isoforms (the longer isoforms containing a proline-rich block of extra sequence near the N-terminus) by an alternative RNA splicing mechanism from a single gene. It is likely that the alternative splicing mechanism is an ancestral feature, and that during vertebrate evolution this mechanism was abandoned in favor of transcriptional regulatory mechanisms directing tissue-specific expression of multiple genes separately encoding long and short TnI isoforms.